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CHAPTER-1 


INTRODUCTION 






1.1 : Introduction : 


Education is the basic input for any sustainable development of the 
society It aims at educating the masses to become better citizens and more 
useful members of society Education is viewed as one of the most important 
instrument for an all round development of the individuals Realising the 
importance of education for a democratic country, the constitution of India 
enshrines certain provisions which promises equality of opportunity for education 
at all levels and also guarantee the educational advancement of the scheduled 
castes and scheduled tribes The scheduled castes and schedule tribes constitute 
the 'core' among the weaker sections in India. 

Article-45 of the constitution of India constitutes the Directive Principles of 
the state policy which hopes to achieve the universalisation of elementary 
education for the children in the age-group of 06-14 years within 10 years of the 
commencement of the constitution. Further, Article-46 emphasises the promotion 
of educational and economic interests of the scheduled castes and scheduled 
tribes. Article-46 reproduced as follows . 

Article-46 : "The state shall promote with special care the educational and 
economic interests of the weaker sections of the people, and in particular, of the 
scheduled castes and scheduled tribes, and shall protect them from social 
injustice and all forms of exploitation" 

Education of the scheduled tribe has been given national priority. As per 
the National Policy on Education 1986, and its revised version (1992) the following 
measures are being taken to bring the scheduled tribes on par with others ■ 
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(i) Priority will be accorded to opening primary schoots in tribal areas. The 
construction of school building will be undertaken in these areas on a 
priority basis under the normal funds for education, as well as under the 
special schemes. 

(It) The sociocultural milieu of the scheduled tribes has its distinctive 
characteristics which includes their own spoken languages. This underlines 
the need to develop the curricula and devise instructional materials in tribal 
languages at the initial stages, with arrangements for switching over to the 
regional language. 

(Hi) Educated and promising youth belonging to the scheduled tribes will be 
encouraged and trained to take up teaching in tribal areas. 

(iv) Residential schools, including Ashram schools, will be established on large scale. 

(v) Incentive schemes will be formulated for the scheduled tribes keeping in 
view their special needs and life styles. Scholarships for higher education 
will emphasise technical professional and para - professional courses. 
Special remedial courses and other programmes to remove psycho-social 
impediments will be provided to Improve their performance in various 
courses 

(vi) Anganwadis, Non-formal and Adult Education Centres will be opened on a 
priority basis in areas predominantly inhabited by the scheduled tribes. 

(vii) The curriculum at all stages of education will be designed to create an 
awareness of the rich culture identity of the tribal people and also of their 
enormous creative talent. 
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NPE also hints that science education be extended to the STs who have 
remained outside the purview of formal education If one hopes to bring ST 
pupils under the umbrella of science education so as to help them to 
attain scientific literacy and grow to become scientifically conscious citizen, 
there is a need to study the effects of psycho-social factors on the science 
learning of the tribal pupils. This project intend to take up this study. 

1.2: Tribes of India : 

The people of India include a very large number of primitive tribes who 
subsist on hunting, fishing, or by simple form of agriculture. The tribal groups are 
pressured to form the oldest ethnological sector of the national population. The 
origin of the Indian scheduled tribes has been traced to such races as the proto- 
Australoids who at one time, covered practically the whole of India. The scheduled 
tribes of India are the earliest inhabitants or indigenous people of the country, who 
were unable to defend themselves and were gradually forced to recede before the 
invading hoards of such people, as the Dravidians, Indo-Aryans and Mongolians 
coming from the West, North-West and North-East respectively. They were 
superior in strength and in mechanical equipment. The indigenous people thus 
took shelter in the mountain depths and thick jungles where a considerable 
number of them are still found. It has been estimated that there are more than 258 
tribal communities speaking 106 languages are residing in India. 

1.3 : Tribes of Orissa : 

Orissa state occupies an important place in the country having high 
concentration of tribal population. There are sixty two different tribes in the state. 
Some of the important tribes are (1) Juang (2) Lodha (3) Saora (4) Lanjia Saora (5) 
Bonda (6) Kutia Kandh (7) Hill Kharia (8) Sahara (9) Paraja (10) Munder (11) Santala. 
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Among the tribes of Orissa, formal education is comparatively of very 
recent origin. They were having their traditional educational system which were 
community specific In true sense of the term, education means enculturation/ 
socialisation and inculcation of values acquired by societies and handed down 
from one generation to the other. Education in their societies have helped 
maintenance of social structure and goal attainment for sustained living They have 
been surviving among challenges, using their indigenous skills and techniques 
Among the tribal community of Orissa there have been some forms of institution 
which have been importing education to the tribal children and the youths. These 
informal institutions are called dormitories. In Orissa, one can find two types of 
dormitories viz. monosexual and bisexual dormitories. After marriage one ceases 
to be member of the dormitory. The senior members of the dormitories trained 
the juniors in different fields of resources and culture management. The seniors 
guide the juniors to emerge as responsible members of the society. The 
dormitories solve the purpose of educating the younger generation about the folk 
tales, myths, legends, riddles, proverbs, religious and ceremonial prescriptions, 
ethos, ideologies, morals, norms and values of the community. Members of the 
dormitories are trained to manage themselves as per the expectation of their 
respective society. All these practices are still continuing in addition to facilities 
provided by the government. 

In general, the tribes of Orissa are very poor They collect roots, leaves, 
fruits, honey, mohua, khajuri rasa (date palm juice), fire wood and other minor 
forest products for their livelihood. Few tribes in the dense forest do hunting and 
preserve flesh of different animals for the rainy season. They grow hill paddy, 
ragi, horse gram, cow pea, til, pigeon pea, maize etc. by doing "Podu" (shifting 
farming) cultivation, which is rampant in the districts. 
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1.4 : Educational Facilities for the Tribals : 


To promote formal education different types of residential and non- 
residential schools are established in tribal pockets of Orissa by the state 
government. 

However the population served by an educational institution is 
comparatively smaller in tribal districts than in the non-tnbal districts. This is due 
to the fact that the concentration of tribal population is more in the areas having 
low density of population. For the education of the scheduled tribes and scheduled 
castes the state Harijan and Tribal Welfare Department has been playing a major 
role. The welfare department of the state maintains special schools known as 
Sevashram and Residential Sevashram for primary education, Ashram, 
Kanyashram for Upper Primary (M.E.) education and High school for Secondary 
Education in the whole state. Besides these special schools, 12% of the seats in 
all educational institutions are reserved for scheduled tribe students. 

Incentives of different forms are provided to promote education amongst the 
tribals. The facilities provided to the tribal students include free supply of dress, 
text books, note books, award of stipend, free food, medicines, utensils, beds, 
blankets and mosquito nets 

1.5 : Science Learning in Schools : 

Science learning or the learning of science is related to student’s and 
teacher's conceptions of science content, the nature of these conceptions, the 
aim of science instructions, the purpose of particular teaching events and the 
nature of learning process. However science is primarily learned as an 
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accumulation of facts in schools by the students. Rote learning becomes the 
means of learning in the class room because classroom discussions of alternative 
concepts, promotion of divergent thinking are not considered as a part of "work” 
of the classrooms rather viewed as wastage of time that hinders efficient 
progress. (Baird and Mitchell, 1986) 

Many theories of learning have been suggested by psychologists The 
process of learning takes place at different levels, depending on the prior 
experience of the learner, his alternative concepts, his intellectual level/abilities and 
how concept is transacted or presented to him. The process of learning can be 
categorized in three levels viz association, conceptualization and creative self 
direction (Wilson etal., 1974) The work of Piaget, Ausubel, Gagne and Bruner 
regarding teaching of science and how learning takes place are noteworthy. 

Science learning is very important for the tribals. They are away from the 
mainstream of civilization and still believe in superstitions. For different diseases 
they worship different gods and goddess and never seek medical help. They 
believe that the Almighty will get angry if one takes medicine. It is very difficult to 
make them understand their misconceptions and the only means to remove their 
superstitions and misconceptions is by compulsory education. By showing different 
scientific experiments they may realise the importance of science. Motivating them 
for science learning and to eradicate superstition of the tribals is the prior duty of 
the government and the conscious citizen of India. Superstition is one of the major 
cause for the suffering of the tribals. To promote science learning the factors 
affecting the science teaming are to be ascertained. 
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1.6 : Psycho-Social Factors : 


Different factors affecting science learning of the tribals are listed down 
under the headings, psychological factors and social factors. Under psychological 
factors we consider the cognitive factors and non-cogmtive factors. Cognitive 
factors include cognitive development level of the learner & creativity Non-cogmtive 
factors include personality, study habit & attitude towards science learning Social 
factors include socio-economic status, superstitions and other demographic 
variables 

1.7 : Statement of the Problem : 

Tribal education puts emphasis on two aspects, namely, (POA, 1992). 

- the socio-cultural milieu of the STs has its distinctive characteristics, and 

the development and awareness of the enormous creative talent of the 
tribal people 

On the issue of science education, the NPE stresses that ; 

- Science education be strengthened to develop in the child the spirit of 
enquiry, creativity, objectivity, 

- Science education be designed to enable the learner to discover the 
relationship of science with agriculture, industry and other aspect of daily 
life, and 

Science education be extended to the vast numbers (i.e., like the STs) 
who have remained outside the pale of formal education 

On the issue of early childhood care and education, the NPE gives 
importance to 

Child-centered approach, and 
Recognition of the individuality of the child. 
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If the guidelines of the NPE on the above three Issues are coupled with 
the necessity for the development of scientific literacy then the immediate 
responsibility that rests on all of us is to see that the tribal pupils at the 
elementary stage : 

- develop an interest in the study of science. 

- acquire scientific literacy and not just literacy, so that they do not remain 
behind the mainstream. They are expected to form an active component of 

, the scientifically conscious society in the coming years. 

- develop suitable scientific temper and attitude so that while retaining their 
own culture they still will be In resonance with the rest of the community 
in all areas of social interaction 


Achievement of these three major goals demand that: 

(a) a study be made to identify, analyse and map the cognitive, non-cognitive 
and socio-cultural factors that affect the science learning of the tribal pupils. 

(b) effects of the interaction between these factors to be investigated. 

(c) problems and possibilities in the context of science learning be identified in 
clearly definable terms, and 

(d) intervention strategies be designed and implemented to accelerate the 
scientific literacy of the tribal pupils. 

In this project we address ourselves to the goals (a) and (b) stated above. 
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1.8 : Objectives : 

The study is intended to investigate the following : 

(a) The effects of cognitive factors (developmental level and creativity) on the 
science learning of the tribal pupils. 

(b) The effects of non-cognitive factors (personality, study habits and attitude) 
on the science learning of the tribal pupils. 

(c) The effect of socio-cultural factors like socio-economic status, social 
superstitions and other demographic variables on the science learning of 
tribal pupils. 

(d) The difference in science learning and cognitive development level between 
the tribal pupils and the non-tribal pupils belonging to the same 
geographical location. 

1.9 : Overview of Literature : 

Several studies have been conducted in India to find out the difficulties and 
disparities in the educational progress among the tribals. 

From the series of studies conducted by NCERT under the District 
Primary Education Programme (DPEP) it is revealed that the achievement level 
of scheduled tribe children are lower compared to the children belonging to the 
general caste attending the same school. The study of Saxena et.al. (1995) found 
that the achievement of tribal children in language and mathematics at primary 
stage is lower than the non-tribal children Various interventions were planned to 
enhance their achievement level however their achievement level could not be 
brought up to the mark 
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Study conducted by Ambasht et.al. (1995) suggested that suitably designed 
research is needed to understand the effect of home background factors such as 
parental education, parental attitudes, the language spoken at home, economic 
condition of the family on the achievement of scheduled tribe students. In Madhya 
Pradesh the teacher working in tribal areas are being given special training so as 
to incorporate academic interventions which may enhance the academic 
achievement of the tribal students 

Researches on tribal educational problems, educational opportunities, social 
facilities, educational interest and vocational interest patterns were conducted by 
Lakhera, (1986) & Gaur, (1990). Ramana (1989) pointed out that the Infrastructure 
facility of Ashram schools is poor, the teaching learning process not satisfactory 
and the absentism and stagnation are high However the Ashram schools have 
perceptible impact on local community. 

A research study to find out the impact of modern education on social, 
cultural, economic, political and religious life of the community including its family 
structure and organisation was conducted by Malhotra (1990). 

Ekka (1990) studied the educational facilities, enrolment, literacy, 
effectiveness of various welfare schemes and the overall educational development 
of tribals in Orissa. The researcher attributes the low level of education of tribals 
is due to their inability to derive benefits from various welfare measures planned 
for Improving their education 

Chobey (1991) compared personality factors, academic achievement of 
socially high and low deprived tribal youths of Rajasthan but no significant 
difference was reported. 
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Tripath (1991) undertaken a comparative study of the cognitive functioning, 
affective adjustment and academic achievement of scheduled tribes children 
attending special Ashram schools and integrated upper primary schools in Orissa. 
The study reveals that the tribal children in integrated schools showed a more 
field independent cognitive style than the tribal children in tribal schools Various 
factors like occupation, income, education of family, housing facilities and reading 
time available were found to be positively related to academic achievement. 

Some comparative researchers on scheduled tribes and other castes 
groups were also undertaken by different researchers. Sharma (1989) found that 
the tribal pupils are significantly inferior to the non tribals on a comprehensive 
scientific aptitude test but significantly superior to them on accuracy of 
observations at both levels of educational status 

Talesara (1988) & Gaur (1989) had undertaken researches on education 
of scheduled tribes financed by ERIC, NCERT. Talesara analysed the role of 
modern education in integrating tribals with the mainstream and also attempts 
to identify the regional-level areas in which integration of various tribal groups 
in Rajasthan is required. Gaur had done a status survey of the special 
facilities given by the government for the educational upliftment of the tribal 
population. He also investigated the attitude of teachers and guardians towards 
this endeavour The result revealed that there is need for medical facilities and 
training in self-employment. 

Bhargava (1989) undertaken a research study to assess the educational 
facilities available in the tribal districts of Orissa The study revealed that the 
educational facilities were better in non-tribal district than tribal district, in terms of 
school building, number of schools, size of classroom, literacy facilities like 
libraries and physical facilities like black boards. 
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A number of studies have indicated that development among different tribal 
communities has not been taking place at an uniform pace. Some are more 
advanced and are enjoying most of the benefits provided for their community, 
where as, others are not even aware of these programmes and schemes. In 
addition to the above, few research studies have also been conducted on 
psychological aspects of the tribal people. 

However no study has been undertaken to know the effects of psycho¬ 
social factors on the science learning of the tribal pupils. Because of this, it was 
planned to conduct a study on the above areas, hence this study. 

1.10 : Conceptual Frame Work : 

The traditional positivist view about the teaching-learning of science 
was that : 

(a) Knowledge exists in isolation as a passive, well definable entity. 

(b) Teaching is the transmission of objective knowledge. 

(c) Learning is the uncritical absorption of this knowledge. 

However, the constructivist view is that : 

(a) Knowledge is an ever changing, ever evolving process involving ongoing 
activity. 

(b) The teacher is a partner In the learning process in the sense that he has 
to facilitate the creation of the learning environment where the knower will 
construct his/her own knowledge. 

(c) The learner instead of being a passive, powerless learner Is an active, 
constructive knower, empowered to take charge of his or her own learning. 
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From this constructivist point of view learning of science, particularly at the 
primary level, has a "situatedness'' inbuilt into its basic frame work This 
"situatedness" has several clearly discernible dimensions. 

(a) "Situatedness 11 in the developmental level of the child : 

In a piagetian system the development of the ability of internalising 
specific logical structures determines the degree of learning by a child. Thus 
an assessment of the piagetian stage in which a child is will help one to 
ascertain the concepts the child can assimilate. Alternatives to, this are 
available in the form of (a) M-space formalism of Pascual-Leone, (b) 
Information integration model of Anderson (c) Zone of proximal development of 
Vygotosky. However, non of these has been developed into a suitable form as 
to take into a classroom situation. Thus in this study we will confirm 
ourselves to the piagetian developmental stages. 

(b) "Situatedness 11 in the personal constructs of the child : 

Following the important observation of Ausubel that the single most 
important factor which determines the degree of learning of the child is his/her 
personal constructs (now called as alternative conceptions), an active research 
programme has developed over the last decade. In this programme studies 
have been conducted to diagnose, analyse and map pupils alternative 
conceptions about specific concepts, ascertain interrelations between concepts. 
Efforts have also been made to diagnose their genesis and suggest strategies 
for modification and/or absorption of the concepts. 

In this project the personal construct of the child is not taken into 
consideration. 
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(c) "Situatedness" in the creativity of the child : 


It is felt that tribal children are creative in the context of their art, music, 
dance and other aesthetic areas. Creativity is one of the basic drives without 
which one cannot progress. In this study we plan to make an assessment of their 
creativity and also assess its correlations with their science learning. 

(d) “Situatedness 11 in the personality of the child : 

Personality as a dimension is included in the present proposal to obtain 
Indications about the degree of differences among the tribal children by applying 
the CPQ test of Cattel and Cattel. This will help us in assessing how far the 
tribal children are different from one another in terms of Urban Rural variations, 
Less, Least and Most accultured situations. This will also give us a chance to 
peep into their patterns of behaviour and their relationship with science learning. 

(e) "Situatedness" in the attitude of the child : 

For science learning of the tribal pupils it is felt that an assessment of 
their attitude towards science learning will help us to know the scientific attitude 
and temper of the child. We wish to peep into this complex domain of science- 
society interaction 

(f) "Situatedness" in the study habits and family background of the child : 

We in this study also seek answers to such questions as * 

- What are the study habits of the tribal pupils ? 

- Does tribal pupil prefer rote learning ? 

- Does the family encourage the study habits of the pupils ? 
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What are the different constraints which affect the study habits of the child^ 

Will the improvement of study habits need orientation of the parents ? 

Do parents comprehend the importance of regular study habits ? 

Do the student use supplementary materials to enhance their Knowledge 
rather than text books ? 

Do the tnbal pupils like to read key books ? 

How good is the domestic environment to foster study habits ? 

These are vital questions in so far as the science learning by the tribal 
pupils is concerned and need attention. 

(g) "Situatedness" in the cultural background of the child : 

For the tribal pupils the cultural background is likely to play an important role 
in their science learning. However this aspect is not included In the present study. 

1.11 : Research Questions : 

(I) Do the tribal pupils, having the same chronological age, belong to the 
same piagetian stages ? 

(II) Is there any difference between the piagetian stages of the tribal and non- 
tribal pupils belonging to the same age group ? 

(III) Is there any difference in the degree of science learning between the tribal 
and non-tribal pupils belonging to the same chronological age ? 

(IV) Is there any significant difference between the creativity of the tribal and 
non-tribal pupils ? 

(V) Does creativity of the tribal pupils affect significantly their degree of science 
learning ? 
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(VI) Do the non-cognitive factors like, personality,study habits and attitude differ 
significantly between the tribal and non-tribal pupils 

(Vli) Do the non-cognitive factors affect significantly the degree of science 
learning by the tribal pupils ? 

(VIII) Is there any significant difference in the mean science achievement scores 
of the tribal pupil belonging to high and low SES ? 

(IX) Is there any significant difference in the degree of science learning of the 
tribal pupil belonging to different parental education ? 

(X) Is there any significant difference in the degree of science learning of tribal 
pupil believing and not believing superstition ? 

1.12 : Delimitation: 

The present study has the following delimitations. 

The study is confined to Gajapati district of Orissa. 

- The infrastructure facilities provided to all the schools are taken to be 
uniform. 

- The teaching efficiency of the teachers of Gajapati district are taken to be 
uniform. 

- The chronological age of all the pupils studying in class 'V' are taken to 
be the same. 

- Assessment of personality is confined to only one aspect of personality l.e. 
extrovert or introvert 
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I 


CHAPTER 


II 

DESIGN OF THE STUDY 








2.1 : Introduction : 


The design of the research study is presented systematically under the 
following headings 

- Research Methodology. 

- Sample 

- Tools used. 

- Data collection, and 

- Statistical Techniques used 

2.2 : Research Methodology : 

The present research study involves collection of data in order to test 
hypotheses concerning the current status of the subject of the study The 
research study also intends to find the correlation between different psychosocial 
factors on science learning of the students. The present study involves collection 
of data, analysis, comparison and interpretation. This research study may be 
categorized as descriptive method of research. 

2.3 : Sample : 

The sample was chosen so that data on each of the identified variables 
can be collected. The universe of the study is the total population of the tribal 
pupils of Orissa. However due to constraints of time and resources only the 
Gajapati district of Orissa have been taken for the study. The reasons for 
choosing Gajapati district are as follows. 

Gajapati happens to one of the major pockets of tribal population of Orissa. 

- As per the latest official report (2001 census), the population of the district 
is 5,18,448 out of which tribal population is 2,65,675. Thus the tribals 
constitute almost 50% of the population of the Gajapati district. 
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The number of male and female in the total population is as follows 

Male . 2,55,288 
Female : 2,63,160 

The number of male and female In the tribal population is as follows : 

Male : 1,28,760 
Female • 1,36,915 

Literacy percentage of the general category in the district is 72.17% 

Male : 82.04% 

Female * 62 28% 

Literacy percentage of the S.T category is 38% out of which male and 
female literacy percentage is as follows : 

Male : 51.84% 

Female : 24.83% 

Compared to the 1991 census there is considerable increase in the literacy 
percentage. 

According 1991 census the literacy percentage of male and female are as 
follows 

Male . 20.0% 

Female : 9.0% 

- Number of S T students in general school : 27,595 

Sanctioned strength of S T. students in Ashram schools, 

Kanyashram schools and Sevashram (residential) schools : 4.660 

Total : 32,255* 

*Source . D.l, of schools and DW.O Paralakhemundi. 

In order to collect data purposive sampling procedure will be followed 
because tribal pupils are available mostly in specific pockets or in schools meant 
for them rather than in all the schools of the district. 
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In Gajapati district there are seven number of blocks, out of which five are 
tribal blocks. Block wise percentage of S T. Population to total population is 
depicted in table-1. 


Table-1 . Blockwise percentage of S.T population to total population. 


SI.No. 

Name of the block 

Percentage 

1 . 

Gumma 

71.57 

2. 

Kashinagar 

30 09 

3. 

Mohana 

56.87 

4. 

Nungada 

74.72 

5. 

Paralakhemundi 

10.45 

6. 

R. Udayagiri 

68.20 

7. 

Rayagada 

77.82 


Source : District statistical hand book-1997, Published by Directorate of 
Economics and Statistics, Bhubaneswar, Orissa. 

Though only 30% population of Kashinagar Blocks are tribals however 
considerable number of tribal children have enrolled in the school at Rani Pentha. 
Hence for our purpose the sample was also taken from Kashinagar Block. Fig.2.1 
represents state of Orissa in India Map, Fig.2.2 represents Gajapati district in 
Orissa Map and Fig.2.3 represents the seven different blocks of Gajapati district. 

Gajapati district is full of natural beauty and all the Ashram & Sevashram 
schools are located in natural surrounding, away from villages. The different 
blocks of Gajapati district and the schools under each block used for the work is 
being given in the flow chart depicted in Fig.2.4. 
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FIGURE-2.1 : ORISSA IN INDIA MAP * 
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FIGURE-2.2 : GAJAPATI DISTRICT IN ORISSA MAP 
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FIGURE-2.3 : SEVEN BLOCKS IN GAJAPATI DISTRICT MAP 





Fig.2.4 : Schematical blockwlse representation of different schools of 
Gajapati district used for the study. 
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Table-2 : Statistics of the sample 


SI 

No 

B lock 

C ateaorv 

Nam a of the Schools 

No ofBoys 

B 

gpmuj 

■i ll II,> 

rwirmii 

1 


Gajapatl Prim ary School 

32 

28 

60 

2 

Nan-Tribal 

P N ,G P rim ary School 

28 

30 

58 

3 


SaraswatlSisu Mandlr 

21 

33 

34 

4 


A P P rim a ry S c hool 

27 

m 

54 


5 


P S .Rayagara 

21 

18 

39 

6 


UPS. Karadaslng 

20 

17 

37 

7 


UPS, Marlava 

29 

22 

51 

6 


P ,S . Nuagada 

27 

19 

46 

9 


UPS Khajurlpada 

34 

18 

52 

10 

Tribal 

P S . Gum m a 

21 

18 

39 

1 1 


PS Sarangar 

23 

20 

43 

12 


Ash ram a School Bhubanl 

21 

11 

32 

13 


P .S chandraglri 

22 

17 

39 

14 


U .P .S . Mohana 

19 

17 

36 

15 


P.S., R. Udayaglrl 

22 

19 

41 

16 


UPS R anlpentha 

17 

14 

31 



TOTAL 

394 

328 

722 


The tests were administered on more than thousand pupils, however due 
to absenteeism only 750 pupils could appear for all the seven tests out of 
which 501 were tribal pupils & 249 are non-tribal pupils. The non-tribal sample 
is being taken for comparative study. Some answer sheets were not properly 
answered and incomplete. Hence again during the scoring some were rejected. 
Finally the sample size was 722 (486 tribals + 236 non-tribals). The sample 
statistics is given in table-2. 
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2.4 : Gajapati District at a Glance : 


The Paralakhemundi subdivision emerged as a new district in the year 
1992, Oct-2. Pnor to this, it was under Ganjam district of Orissa Gajapati district 
is situated on the northern extreme of the Eastern Ghats. It touches Andhra 
Pradesh towards south. The geographical area is 3,850 00 sq km The district 
comprises of one subdivision, three tahasils and seven blocks The district is 
studded with many small & big hills of which Singaraja (1516m), Mahendragiri 
(1501m) and Devagiri (1382m) are the highest peaks. Two rivers originate from 
the top of the hill flowing in opposite directions, one through Paralakhemundi, the 
district headquarter and other through Andhra Pradesh. 

Sal (Shorea robusta), Asam (termination tomentosa), Piasal (Pterocarpus 
marsupium), Halonda (Haldina cordifolia), Arjuna (Termination arjuna), Mahula 
(Madhuca indica) are some of the principal species of trees found in this district. 
Among wild animals, elephant, leopard, hyena, wild bear, dear, antelope, peacock 
and varieties of other terrestrial animals and birds are present. The oldest 
aboriginal tribes - Saura, Khond, Pulian, Lodha, Dora, Godaba and Jutagu inhabit 
the forests 

In general, the people of these hilly area are very poor. They collect roots, 
leaves, fruits, honey, mohua, khajuri rasa (date pulm juice^fire wood and other 
minor forest products. They grow hill paddy, ragi, horse gram, cow pea, til, 
pigeon pea, maize etc by doing 'Podu' (shifting farming) cultivation. 

The Gumma block is situated 30Km away from Paralakhemundi town. 
Bhubani Ashram school is situated at the top of a flat hilly area and it is 7 Km 
away from Gumma block. Seranga Primary school is 5 Km away from Bhubani 
Ashram school. Seranga is a place where hardly the sun shines. It is always 
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cloudy and in winter full of fog. It is called the hill station of the Gajapati district 
Communication facility to Seranga from Paralakhemundi is not adequate. Hardly 
two buses ply from Paralakhemundi to Seranga. It is a malaria prone area. All the 
three schools under Gumma block are co-educational. Almost all the tribal families 
have adopted Christianity. For their livelihood they mainly depend on the forest 
products and to some extent on agriculture, and cattle rearing. The socio¬ 
economic status of almost all the families are below poverty line. During personal 
interview it was revealed that due to incentives provided by the local Church 
authorities, there is rapid conversion from Hinduism to Christianity. However they 
obey tribal customs. The tribafs take flesh of different animals and birds. They 
even eat the flesh of cow and buffalo. All most all families keep dried meat for 
consumption. 

The other five tribal blocks have better communication facilities compared 
to Gumma block. Although almost 30% of the family have adopted Christianity 
however the rest belong to different primitive tribes. They have their own culture, 
tradition and belief. In these blocks most of the families are below poverty line. 
Around 10% of the families have better standard of living. 

In all these tribal areas education of girls has no importance. In Orissa, 
there are wide gender differentials at all levels of education. Because of a mix of 
economic and cultural factors fewer girls than boys have access to education and 
generally the girls are engaged in household work. 

A survey conducted by UNICEF in the year 1988 showed that in rural area 
of every 100 girls who enrol In class-1 only 40 remain in class-V and only 16 go 
on to complete class-X. The two principal reasons that deny girls access to 
education in our country are. 
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Poverty 

Traditional belief that education is of little use to girls whose only destiny is 
marriage and motherhood. 

These possible reasons are also applicable to the tribals. 

2.5 : Tools Used : 

2.5.1 : Tools 

To test the hypotheses of the research study, data is to be collected. 
There are three major ways to collect data 

- administer a standardized instrument 
administer a self developed instrument, 
record naturally available data 

For the present study all the three strategies were used Keeping in view 
the time and financial constraints, availability of appropriate standardized tests, the 
scoring procedure and ease to interpret the statistical analysis, the following tools 
were chosen for the present study. 

Science Reasoning Task (1978) by CSMS group, Chelsea College, 
London. 

Creativity test (1991) by M.A. Sudhir. 

Study Habit Inventory (1983) by Sansanwal and Mukhopadhaya 

Childrerts personality questionnaire (1963) by Porter & Cattel 

Attitude towards science learning (1999) by M. Mahapatra and J K. 
Mohapatra 

- Science achievement test (1999) by M Mahapatra and S. Sarangi. 
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First four tests were standardized tests and the last two tests were 
developed by the researchers. For personal data and demographic data the 
researchers relied upon the data available with the head of the institution and data 
collected by using questionnaire. 

1) Assessment of Cognitive Developmental Stage : 

The task used to assess cognitive development stage was developed by 
the CSMS (Concepts in Secondary Maths and Science) at Chelsea College, 
University of London during the period 1973-78. These tasks are called Science 
Reasoning Tasks (SRTs) which can be administered to a group of pupils in a 
classroom situation and the piagetian developmental level of each child can be 
ascertained. The rationale for chosing the task entitled "Volume and Heaviness" is 
as follows : 

It contains test items from early concrete to early formal cognitive 
development stage and the class-V students are likely to be in these 
cognitive development level. 

The task requires very simple equipments for step wise demonstration of 
different items 

The reliability and validity of SRTs under Indian conditions have been 
verified by Mahapatra and Mahapatra (1997). 

2) Assessment of Creativity : 

After suitable linguistic modifications Sudhir's creativity test meant for tribal 
children was being used to assess the verbal and non-verbal, creativity of the 
children. The value of coefficients of correlation (0.83 for the whole test; 0 62 
seeing problem test; 0.89 unusual uses test, 0.69 consequences test; 0.85 making 
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things interesting, 0 65 similarities, 0.82 picture construction; 0 63 picture 
completion and 0 86 circles test) all are significant at 0 01 level. This gives 
credence to accept this creativity test as a reliable tool. Further test-retest 
reliabilities as the factor scores (Fluency, 0.65; flexibility, 0 61, originality 0.68; 
elaboration 0.55) were also found to be highly significant, thus adding to the 
acceptance of this test's reliability 

Sudhir's test of creativity consists of five verbal and three non-verbal 
subtests. Sudhir's verbal form of creativity tests are : 

(i) Seeing problem test: 

In this type of activities the subject is encouraged to write down the 
problems that will be faced by him/her while using the given things. The things are 
like TV, gun and a thatched house. Six minutes time is given to complete the test. 

(ii) Unusual uses test: 

In this type of activities the students are encouraged to write down the 
different uses of the given thing. They are encouraged to write unusual uses of 
the things. Things were bamboo, bottle gourd, basket. For three items 12 minutes 
time is allowed. 

(in) Consequences test: 

The students are supposed to write what will happen if some situation 

arises 

Example - What may happen if all the people started dancing ? 

- What may happen if it did not rain at all ? 
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(iv) Making things more interesting and useful: 

Under this there are two activities and 10 minutes time is allowed. The 
pupils are advised to stop writing when time is over. They are Instructed to try and 
think of answers that his/her friends may not have thought of. A toy propeller and a 
toy cart are given to you, how you can make it more interesting and useful. 

(v) Similarities test: 

Two objects having various similarities and relations are given and the 
students are asked to write down their similarities. Eight minute time is allowed 
and students are asked to write down similarities for two pairs like (i) fish and 
frog, (ii) flower and tree. 

Activity VI, VII and VIII constitutes non-verbal creativity test. 

(vi) Picture construction test: 

In this test two simple drawings are given. Using them the students are 
asked to complete picture and try to make it very interesting and original They 
are also asked to give a very interesting title for the picture. Time allowed is 10 
minutes. 

(vii) Picture completion test: 

In this test two incomplete figures are given. The students are asked to 
complete them so that the pictures are interesting and unusual. The students are 
also asked to give title to the completed pictures. Six minutes time is given for 
this activity 

(viii) Circles test : 

Twenty number of circles are given and the students are asked to draw 
picture within five minutes inside the circles 

If the figures are not clear the students are asked to write the title next to it. 
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3) Assessment of study habit: 

The Study Habit Inventory (SHI) developed by M Mukhopadhaya and D.N 
Sansanwal was used to assess the study habit of the pupils after suitable 
modification and translation. This questionnaire contains series of statements 
pertaining to different aspects of study habits Each item refers to some kind of 
study habit or other. Likert's five point scale is being used in this questionnaire. 
However to avoid confusion the researcher in the modified version of the SHI 
converted Likert's five point scale to three point scale. The students are requested 
to give their opinion in one of the three boxes meant for - always, sometimes, 
never, against the statements. SHI have been considered to be constituted of nine 
different kind of behaviours as follows : 

- Comprehension : There are certain specific behaviours with respect to a 
student's study behaviour which are geared to better comprehension. For 
example, before reading a lesson intensively the student may try to catch 
on what the lesson is about. By doing so he/she may try to establish a 
mental set for studying a particular content. 

Concentration : Concentration is a very important predictor of effective 
study habits Some students are capable of concentrating easily and for 
long, some other take time to concentrate, but once they concentrate, they 
constitute for long Some can never concentrate. For some it depends on 
mood Others require tea, coffee, smoking etc. for concentrating. 

Task orientation . If a student who has to study a series of subjects and 
has to develop different levels of cognition, the task orientation is an 
important component of study habits For example, some students study 
different subject according to the fixed routine Certain students fix time 
limit to complete certain subjects and so on. 
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Sets . By study sets here it is the physical and situational characteristics 
which a student adopts for study. For example, some students read only 
at night; some students like to listen to the music and read whereas some 
other read only if the room is well ventilated. 

Interaction : Interaction of a student with his teacher, parents or friends 
contributes positively towards better learning. Hence interaction is a 
significant component of study habit. For example, when a student does 
not understand while studying he may go to his friends/teacher/parents for 
a discussion. 

Drilling : Drilling means practising a particular learning again and again. 
Dnlling is an important component of learning and plays a significant role In 
forming specific study habit. Without practice one can not be perfect in 
any subject. 

Supports : Study in any particular discipline gets a sound backup from a 
broader study base. A student's habit of studying different types of books 
other than text books may be helpful in the learning of his subject. 

- Recording : Preparing notes on the basis of classroom teaching or using 
supplementary materials is an important study habit. 

- Language : Language capability is an important predictor of effective study 
habits. For example if language problem is there i.e. if the student is not 
well versed with the language it affects his concentration, comprehension 
and duration of study. 

The Study Habit Inventory contains 52 items. 

The reliability of the whole inventory was worked out by using split-half 
method and the reliability co-efficient is found to be .91. 


29 



4) Assessment of personality : 


To assess the personality of the pupils the Oriya version of CPQ 
(Children's Personality Questionnaire) developed by Rutherford B Porter and 
Raymond B Cattell (1963) was used This test is primarily intended for an age 
range of eight to twelve years. CPQ measures a set of fourteen factorially 
independent dimensions of personality. The assessment of personality has clinical, 
educational and counselling implications In this study only one trait of personality 
i.e. extrovert or introvert has been measured. The child who scores high on this 
trait is a socially outgoing, uninhibited person, good at making and maintaining 
interpersonal contacts, sociable, optimistic, impulsive and jolly. The child who 
scores low on this trait tends to be shy, restrained, inhibited in interpersonal 
contacts, quiet, reserved, disciplined and well ordered. This questionnaire presents 
lists of statements describing behaviours characteristic of certain personality traits, 
and the individual is asked to indicate whether the statement describe him or her. 
An individuals score is based on the number of responses characteristics of the 
trait being measured 

CPQ is available in four equivalent forms labelled as forms A, B, C and D. 
For conformity these equivalent tests are necessary. The same CPQ form may 
be administered on the same sample after allowing a time gap of one week 
preferably. For our purpose we have taken form 'A' consists of part A 1 and part 
A 2 Each part consists of seventy items. For each trait of personality there are five 
items Validity coefficient of personality factor (H) which measures the extrovert/ 
introvert trait is 0 87. Reliability of form A for the same trait is 0 58. 
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5) Assessment of attitude towards science learning : 


Attitude scale attempts to determine what an individual believes, 
perceives or feels. Attitude can be measured towards self, other, and a variety 
of other activities, institution and situation. The Likert type of scale in Oriya 
consisting of 50 items developed by Mahapatra and Mohapatra was used for 
measuring attitude of class-V pupils towards science learning. The 
questionnaire contains almost equal number of favourable and unfavourable 
statements (27 items are favourable and 23 items are unfavourable). Every 
item has three alternatives for responses i.e. always, sometimes and never. 
The scale value for favourable statement was taken to be 2, 1,0 and for 
unfavourable statement is 0, 1, 2. The statements in the scale cover different 
aspects of attitude towards science such as utility and rationality of science, 
belief in progress, universalism etc. The content validity was tested by taking 
the opinion of a group of experts. The reliability coefficient is found to be 0.84. 

6) Achievement test: 

Achievement tests measure the current status of individuals with 
respect to proficiency in given areas of knowledge or skill Most tests used in 
schools are achievement tests They are particularly helpful in determining 
individual or group status in academic learning. Successful learning in science 
requires cognitive abilities such as intelligence and aptitude for science together 
with non-cognitive traits like motivation, interests, attitude etc A science 
achievement test was developed in Oriya for class-V students. The tool 
contains 50 items and all the questions were from the science book 
prescribed for class-V. The content validity was tested by a group of five 
practising teachers working in different schools of Bhubaneswar. The 
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necessary modifications were done by taking the opinion of the experts The 
reliability of the achievement test was calculated by using split half technique 
and found to be 0 87 and the validity coefficient was found to be 0.76. 

Each question contains four alternative responses. Maximum marks 
allowed for right response was one and for the wrong answer zero 

While developing/adopting all these tools certain basic things like the 
syllabus, the culture, problems related to daily life, medium of instruction, 
language, were taken into consideration. 

All the tools used for data collection are given in the annexure. 

2.5.2 : Administration of the Tools and Scoring : 

Before the administration of the tests the pupils were explained about the 
aims and objectives of the tests. The personal data of the pupils were collected 
and the test administrator tried to be familiar with the pupils by telling some 
stories and jokes A relaxed class room environment was maintained All the tests 
were administered in the presence of the class teacher. The pupils were 
requested not to discuss and give their unbiased opinion/response. In the tribal 
area certain terms used in Oriya language were not understood by the pupils 
hence the concerned teacher was requested to take care of such situation. The 
pupils were requested to answer all the test items 

The administration and scoring procedure for each test is being discussed 
below ■ 
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(i) Science reasoning task : 


Administration procedure : To assess the congnitive development stage of each 
pupil in a classroom situation, the Oriya version of the test was being administered. 
For administration, the administrator had allowed twenty minutes more time than the 
prescribed time For the administration of the test stepwise demonstration was 
done. For the demonstration the following equipments were used. 

Glass trough or metal tray. 

- 1000 cm 3 , 500 cm 3 & 100 cm 3 , measuring cylinder. 

- Some grains of maize and some popcorn. (To make the popcorn in the 
class room a electrically operated popcorn maker was used). 

1 cm 3 wooden cubes, 17 in number 

(5x4x3) cm 3 Iron block. 

- 2 lumps of plasticine having volume (5x4x3) cm 3 . 

Glass boxes, with one face open, having dimension (10x10x10) cm 3 and 
(20x10x10) cm 3 . 

- 100 cm 3 & 250 cm 3 two glass beakers. 

- Two feet stout thread 

- Burner, tripod & gauze. 

The pupils were instructed to observe the demonstration carefully before 
attempting the items. 

Scoring : The prescribed scoring procedure was followed for scoring. Weightage 
T for adequate and 'O' for Inadequate response was given. For scoring class 
assessment sheet was used. The following stages of cognitive development were 
assigned to the students according to the number of items they have attempted 
correctly. 


33 



SL 

Number of correct response 

Stage assigned 

(i) 

At least two 3A item correct 


3A 

(ii) 

At least three 2B/3A or 3A item 


2B/3A 

(iii) 

Only two 2B/3A items correct, provided 
four or more 2B items correct 


2B/3A 

(iv) 

Five or more 2B items correct 


2B 

(v) 

Any four 2B or higher items correct 


2A/2B 

(vi) 

At least two 2A items and three 2B 
or higher items correct 


2A/2B 

(vii) 

Three 2A items correct, and two 2B 
or higher items correct 


2A/2B 

(VIII) 

Any two 2A items correct 


2A 

(ix) 

One 2A item, and three 2B or higher items correct 

2A 


2A, 2A/2B, 2B, 2B/3A and 3A represent the following cognitive development 

stages. 


'2A' - Early concrete stage of cognitive development. 

'2A/2B' - Transition stage between early concrete and late concrete. 

’2B' - Late concrete stage of cognitive development. 

’2B/3A' - Transition stage between late concrete and early formal stage of 

cognitive development. 

'3A' - Early formal stage of cognitive development. 


There were fourteen items in SRT and each item measures a particular 
development stage. The table 2.1 depicts the number of items measuring a 
particular cognitive development stage. 
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Table 2.1 : Number of items in each cognitive development stages 


Cognitive development stage 

Question numbers 

Total number of items 

2A 

1,2,3 

3 

2B 

3b,5,6,7,8,9,11 

7 

2B/3A 

10,13a 

2 

3A 

12A, 12B, 13B, 14 

4 


Question number 3,12,13 has two parts like (3a, 3b); (12a, 12b); & (13a, 
13b). The number of responses answered correctly by the students were counted 
and using the scoring rule final cognitive development stage of the child was 
ascertained. For statistical analysis purpose the nominal scale of the stages are 
converted to an equal Interval scale. The following numbers were assigned to 
different stages. 


2A 

2A 

2B 

2B 

2B 

3A 

3A 


1 

1.5 
2 

2.5 
3 


(ii) Creativity test : 

Administration of creativity test : Total time allowed for the test is 63 minutes 
however the researcher had allowed 75 minutes to complete the test. The pupils 
were asked to follow the stipulated time schedule At the begining of each test 
objective of each test item and how to proceed was outlined. To answer the 
seeing problem test the students were given 6 minutes. The test contains three 
items hence every two minutes the children were informed that the time is over. 
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The children were asked to go to the next item Likewise the students were 
instructed to follow the instructions given by the test administrator. Under non¬ 
verbal test the children were supposed to draw many figures. The children were 
requested to use pencil for the drawing. The children were very happy to have a 
test of this kind which was quite different from their regular tests. 

Scoring : The scoring for the test was done in a systematic manner The scoring 
was done for four factors of creativity like - fluency, flexibility, originality and 
elaboration. 

Fluency : In scoring for fluency, irrelevant responses and repetitions were deleted 
first. The remaining number of responses were counted and entered as the 
fluency score 

Flexibility : All responses belonging to the same approach thought or trend were 
considered as one category The number of categories made up the flexibility 
score. 

Originality : Uncommonness in responses i e the responses given by less than 
5% of the students were scored for originality All others were given no weightage. 
The relative weightage for originality scoring was as follows ■ 


Percent of response 

Originality weighting 

0.1% to 0.99% 

5 

1% to 1.99% 

4 

2% to 2.99% 

3 

3% to 3.99% 

2 

4% to 4.99% 

1 

5% and above 

- 
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Elaboration : The non-verbal tests i.e activities VI, VII & VIII were considered for 
scores on the creativity factor, elaboration. The ability to add relevant and 
meaningful details to the response to the figural stimulus was appraised. If the 
figure was not relevant and meaningful, it was ignored The total elaboration score 
consisted of a score of one for primary response plus 1 score for each additional 
details. 


The scores on fluency, flexibility, originality and elaboration on different 
activities obtained by students were added to obtain the total scores on the four 
components of creativity. The composite creativity score was calculated by adding 
the scores for verbal & non-verbal creativity lay tests. 

In this test there is no limit for maximum marks. 

(iii) Study habit inventory : 

Administration : One hour time was allowed to complete the test. The children 
were asked to indicate their responses simply by ticking cross (x) in any of the 
cells. The test administrator to help the pupils had read out loudly all the items 
one after the other. Sufficient time was given to complete the test. The pupils 
were enthusiastic to answer the test items because the test items are quite 
different as it seeks answer to what they do while reading. 

Scoring : In the questionnaire there are two types of items (i) Negative, and (ii) 
Positive. Every item had three alternatives for responses as "Always", 
"Sometimes", and "Never" Total number of items were 52 out of which question 
number - 2, 5, 6, 8, 9, 13, 14, 29, 30, 32, 38, 49, 22, 7, 12, 34, 3, 46, 4, 50, 
31, 43, 11, 27, 15, 44, 39, 51, 23, 24, 25 & 41 are positive In nature and the rest 
are negative in nature. Thus there are 32 positive Items and 20 number of 
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negative items For positive items, the individual who has crossed a particular item 
as always was given two, and if crossed never then weightage given was zero. 
Thus the scoring procedure followed was 

for positive items -2, 1, 0 
for negative items - 0, 1, 2. 

(iv) Children personality questionnaire (CPQ): 

Administration : The test is generally administered without a time limit, 
however for younger children it is better to fix a time limit. The children were 
asked to read each statement and mark cross (X) on the side that fits him/her 
better. The children were encouraged to ask for help if they do not know the 
meaning of a word. The children were asked to answer all the questions. For 
better response the test administrator had read aloud the entire test. The test 
administrator had read the first question, then asked them to answer, then to 
the second question & so on 

The particular items which defines each factor are listed in the CPQ 
tabular supplement. From the Tabular supplement it was found out that the 
question numbers 32, 36, 40, 44 and 48 in form A 1 and Aj of CPQ measures the 
H-tralt. Twenty minutes time was allowed to complete the test because the pupils 
were asked to answer only those ten questions which measures the trait under 
consideration 

Scoring : For scoring of CPQ one may use either machine scoring of the 
separate answer sheet or hand scoring. For our purpose we followed the hand 
scoring procedure The general guidelines for scoring are : 
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One response has to be marked for each item 


- Any form that show obvious response pattern such as all of the answers 
In one column or regular alternation of left and right responses are to be 
rejected. 

- All the items are to be answered 

Out of the ten items used to assess the H-factor of personality the scoring 
key was used and scoring given was 2 & 1 which depends on the type of 
question. 

(v) Attitude towards science learning : 

Administration : The students were allowed one hour time to complete all the fifty 
items given in the test. The pupils were asked to cross in the appropriate box. 
Every item was related to day to day activities of the pupils. 

Scoring : In the questionnaire, there are two types of items, namely (i) Negative, 
and (i!) positive. For negative statements the weightage given to the responses 
viz. always, some time and never are 0, 1 & 2 respectively. For positive 
statements the scoring was in the reverse order 2, 1 & 0 respectively for 
responses always, some time & never. 

<vi) Achievement test in science : 

Administration : One hour time was allowed to complete this test. The pupils were 
acquainted with such type of test, hence they need no assistance to complete the 
test. Few students could complete the test much before the stipulated time. 
During this test it was observed that, discussion amongst the pupils increased 
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considerably The test administrator had taken appropriate steps to check 
discussion and cheating amongst the students. The test consisted of fifty items 
and each item had four alternative responses 

Scoring : For correct response weightage given was *1' and for wrong response 
weightage given was 'O' 

2.6 : Collection of Data : 

Firstly, the principal investigator approached the authorities of Tribal 
Welfare Department, Government of Orissa, Bhubaneswar and the Harijan & Tribal 
Research Training Center, Bhubaneswar for information about the different tribes of 
Orissa, the concentration of tribal population in different tribal belts. The 
educational facilities rendered to the tribals by the government and private 
agencies (NGOs) were assessed The Information about the statistics of the 
Ashram & Sevashram schools and communication facilities from the district head 
quarters were also obtained. After examining the suitability of Gajapati district for 
data collection letters were written to the appropriate authorities of schools for 
permission to conduct research studies in different schools of the district. Before 
proceeding for the field study sufficient copies of the tools were printed. 
Equipments for stepwise demonstration of the science reasoning task were 
arranged in a kit. The demonstration for the test was practised several times in a 
simulated situation for better performance 

The researcher reached Paralakhemundi the district head quarter of 
Gajapati district, for the field study. In most of the places where the schools for 
the data collection were identified lodging facility was not available. The researcher 
had to commute to different schools by bus. In some of the places like Mohana, 
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the BDO's have rendered their help and provided the researcher with lodging 
facility. To go to the interior places the researcher had taken the help of the local 
people and block administration. The staff of the block administration rendered 
their cooperation and help. 

The researcher collected the data with lot of difficulty. In some of the 
schools the students did not understand even Oriya language perfectly Under 
such circumstances the researcher had taken the help of the class teacher or 
the subject teacher. The concerned teachers were requested to explain the 
pupils the difficult terms/words in their dialect. The aim and objectives of the 
research project was explained to the teachers, headmasters and the pupils of 
different schools. With the cooperation of the teachers and students it was 
possible in our part to conduct such a vast research study. To administer the 
six different tests the researcher had to visit each school for at least ten to 
twelve days. 

The personal data like the name of the student, family size, gender, 
income of the parents, parental education age etc. were collected by using 
questionnaire. About the performance of the students and some demographic data 
the researcher had to rely on the data available in the school office. 

To collect data about the pupils believing superstition or not the following 
procedure was followed ■ 

After reaching the identified village the researcher by interacting with the 
villagers collected the common believes among the trfbals (villagers). These 
common believes are also called superstitions which are deep rooted, 
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unreasonable and irrational beliefs, which have no profundity These superstitions 
are inherited from generation to generation Ten such superstitions followed by the 
tribals of that area are 


Moon is faminine and the sun is masculine in gender. 

Woman are inferior to men in ail respect. 

There will be no rainfall if women will touch the plough 

To see a jackal while starting for a place lb a sign of good luck. 

When there is no rainfall, it will rain if you start a ceremonial fire or, 
sacrifice a bufallo. 

If you peg an iron net or nails in front of your house after a man dies then 
it will not be visible by evil spirits. 

One should always worship the god of earth (called by Sauras as 
Lajabojang) before you reap your harvest. 

If you blow the whistle inauspicious stars (Grahas) would gather around. 
On full moon & new moon day one should not eat good food. 

The sitting of a vultur on the roof is a bad omen. 


These beliefs were written on a roller black board and at the beginning 
of the test session the test administrator had explained how these beliefs are 
not scientific. A gap of ten to twelve days was given. At the end of all the 
tests they were asked to write down and submit whether they believe in 
superstition or not ? 
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To generate interest and curiosity the test 'SRT' which is being associated 
with step wise demonstration of different test items was administered first. During 
the administration of the tests cheating and discussion amongst the students were 
prohibited. Before administration of the tests the purpose and utility of the tests 
were informed to the students It was clearly mentioned by the test administrator 
that the tests would be conducted just to know their opinion and are no way 
connected to their examination. The students were requested to give free and 
frank response as the result would be kept confidential. The pupils were 
requested to answer all the test items otherwise their answer scripts would be 
rejected. 

2.7 : Statistical Techniques Used : 

The collected data after following appropriate scoring procedure was noted 
down. For each school a separate sheet was used. For each students the data 
was entered under the headings viz. age, gender, parents income, father's 
education, mother's education, believing superstition or not, score for cognitive 
development stage, creativity score, score for personality, score for study habit 
inventory, score for attitude towards science learning, and achievement test score 
were recorded. For creativity again score was entered under four heading like 
fluency, flexibility, originality and elaboration. For all these test raw scores were 
entered 


The collected data was fed to the computer for statistical analysis. The 
following statistical procedures were adopted for the analysis of the data. 

(a) To find out the differences between different variables for boys, girls or 
tribal, non-tribal, the T test was applied to findout the significant 
differences between various groups. 
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(b) To test the difference between two sample proportions Z test statistics 
was used 

(c) For certain variables degree of relationship was measured by finding out 
the coefficient of correlation, between different variables. 

(d) This research study involves more than three variables hence it is being 
decided to analyse the problem using multiple regression Multiple 
regression is being used as an alternative to the various analysis of 
variance techniques. The result indicate not only the relation between the 
variables but also the magnitude of the relationship. 
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CHAPTER-MI 


STATISTICAL ANALYSIS & 
INTERPRETATION 






3.1 : Introduction : 


Statistics is a branch of scientific methodology By direct inspection of the 
collected data one can not reliably ascertain the conclusions Statistics enable us 
to analyse the collected data and arrive at interpretations which fairly reflect the 
behaviour of the universe. In the present study answer to different research 
questions were obtained by statistical analysis of the collected data. 

3.2 : Research Questions : 

The research questions examined are as follows . 

3.2.1 : Research Question No.1 : 

Do the tnbal pupils having the same chronological age belong to the same 
piagetian stage ? 

To seek answer to this question the data collected using SRT was used 
The table 3.1a depicts the number and percentage of tribal pupils of class-V at 
different piagetian stages. The gender wise distribution of piagetian stages among 
the tribal pupils is also being given in the table 3.1a. 


Table-3 la . Percentage of tribal pupils of class-V in different piagetian stages 


gender wise (Age : all pupils 10+ years) 


SI.No 

Piagetian 

stages 

(PS) 

No. of 
Boys in 
each PS 
(B) 

No. of 
Girls in 
each PS 
(G) 

No of 
Pupils 
in each PS 
(B+G) 

% of Boys 
in each 

PS 

% of Girls 
in each 
PS 

% of total 
pupils 
in each PS 

1 

2A 

8 

2 

10 

2.89 

0.95 

2.06 


2A/2B 

68 

60 

128 

24 63 

28.50 

26 34 


2B 

90 

82 

172 

32.60 

39.04 

35.39 


2B/3A 

36 

16 

52 

13.04 

7.61 

107 


3A 

74 

50 

124 

26,81 

23.8 

25.51 


Total 

276 

210 

486 
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The total numbers of tribal boys and girls taken as sample were 276 and 
210 respectively. Using the data of table 3.1a the percentage distribution of tribal 
pupils amongst stages is being depicted in Fig.3.1. Fig.3.2 shows percentage of 
boys and girls in different piagetian stages 

Fig.3 1 reveals that the tribal pupils of class-V though have the same 
chronological age (i.e 10+ years) still belong to different piagetian stages 
Maximum number of pupils of class-V are in 2B stage i.e in the late concrete 
stage of cognitive development and least number of pupils are in 2A stage i.e. in 
early concrete stage of development. 

To see the significance of the difference between proportion of tribal boys 
and girls with regard to their cognitive development 'T test was applied. 

The test statistics : 

p,-p ; 

Z= l p (1-P)(l + ±) 

V n i n 2 

.... I-. mP. + n,P, 

Where P = -U 2-2- 

n 1 + n 2 

P 1 = Proportion of boys having a particular cognitive development 
level. 

P 2 = Proportion of girls having the same cognitive development. 

n 1 = Number of boys. 

n 2 = Number of girls. 


* Advanced level statistics, An integrated course, A. Francis, Stanley Thornes (Publishers) Ltd 
Page No, 551 
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Fig. 3. l. Distribution of tribal pupils amongst stages of cognitive development. 
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The calculated value of 'Z' for different cognitive stages are tabulated in 


table 3 1b. 


Table-3.1 b • '71 value for tribal boys & girls. 


Stage 

2A 

2A/2B 

2B 

2B/3A 

3A 

'Z Value 

1 502** 

.982** 

467** 

2 53* 

.758** 


** Not significant 
* Significant at .05 level 

Comparing the table value or standard value Z with calculated value of Z it 
is clear that the difference is significant only at 2B/3A level and the level of 
significance is .05 From this one can perhaps conclude that the percentage of 
boys and girls do not differ significantly at different stages at cognitives 
development except at 2B/3A stage. 

3.2.2 : Research Question No.2 : 

Is there any difference between the cognitive development stages of the 
tribal and non-tribal pupils belonging to the some age group ? 

To ascertain this aspect the following steps are to be followed. 

Ascertain piagetian stages of the non-tnbal pupils and tribal pupils. 

Convert the piagetian stages to equal interval scale as already out lined in 
chapter-ll. 

Mean score of the tribal and non-tribal pupils were calculated. 

Comparison between the cognitive level of the tribal & non-tribal pupils 
was done by calculating the T value 
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Under the research question no.1, piagetian stages of the tribal was 
ascertained and 'Z' value was calculated to see whether significant difference 
exists between the proportion of boys and girls in a particular stage. Here we are 
going to ascertain the same for the non tribal pupils and then comparison is to 
be made 

Table-3 2a depicts the number and percentage of non-tribal pupil gender 
wise in each piagetian stage. 


Table-3.2a : Percentage of non-tribal pupils in different piagetian stages genderwise. 


SI.No. 

Piagetian 

stages 

(PS) 

No. Of 
Boys in 
each PS 

(B) 

No. of 
Girls in 
each PS 

(G) 

No. of 
Pupils 
in each PS 

(B+G) 

% of Boys 
in each 

PS 

% of Girls 
In each 
PS 

% of total 
pupils 
in each PS 

(B+G) 

1 

2A 

2 

0 

2 

1.69 

0 

0.85 

B 

2A/2B 

22 

20 

42 

18.64 

16.94 

17.80 

B 

2B 

26 

42 

68 

22.03 

35.59 

28.81 

B 

2B/3A 

20 

24 

44 

1694 

20.33 

1864 

B 

3A 

48 

32 

80 

40 67 

2711 

33 90 


Total 

118 

118 

236 





Using the data of the table 3.2a the percentage distribution of pupils 
amongst the different piagetian stages is depicted in fig.3.3 and gender wise 
distribution is depicted In fig.3.4. 


Fig. 3.3 reveals that nontribal pupils of class-V though belong to the same 
chronological age i.e. 10+ years still belong to different piagetian stages. Maximum 
number of nontribal pupils (33%) are in 3A I.e. early formal stage of development. 
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Fig. 3.3. Percentage of non-tiibal pupils at different piagetian stages 
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Fig. 3.4. Percentage of non-tribal boys and girls In different piagetian stages. 










To see the significance of the difference between proportion of boys and 
girls in a particular stage of cognitive development the 'Z value was calculated 
and tabulated in table • 3 2b 


Table-3.2b 'Z value for nontribal boys & girls. 


Stage 

2A 

2A/2B 

2B 

2B/3A 

3A 

'Z Value 

1 424** 

0 341** 

2 303* 

0 669** 

2.20* 


** Not significant 
* Significant at .05 level. 

Thus the proportion of nontribal boys and girls differ significantly at 05 
level in only 2B & 3A stage. In all other stages of cognitive development, the 
difference in proportion is not significant. 

To test the research question one can calculate the *f value. The 't' value 
can be calculated using the following formula. 


t* 

Where D 

se d 

SE o 


= d/se 0 . 

= Difference between the means 

= Standard error of the difference between uncorrelated means 

n 2~ 


= 

N 2 ' 


Where 


o 1 = Standard deviation for tribal pupils. 

N, = Number of tribal pupils. 

o 2 = Standard deviation for non-tribal pupils 

N 2 = Number of non-tnbal pupils. 


* Statistics in psychology and Education by Henry E Garrett &R.S Woodworth, Vakils, Feffer & 
Simsons Ltd Page 454 
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Table 3.2c depicts the mean scores for cognitive development level and't' 


value, 'f value is calculated by knowing o 1t o 2 , N,, N 2 & SE D . 


Table 3.2c : t-value for cognitive development level. 


Category 

No. of pupils 
(N) 

Mean score 
(M) 

S.D 

(6) 

SE 

D 

t 

Tribal 

486 

3 31 

1.17 

0 085 

4.219 

Non-tribal 

236 

3 67 

1.15 


The degrees of freedom = 720. The table value of *f for the above degree 
of freedom is 2.326. Thus calculated value of T is greater than the table value. 
Thus there is significant difference between the cognitive development level of the 
tribal and non-tribal pupils belonging to the same chronological age. 


One can critically analyse the existence of differences in cognitive 
development level of tribal pupils and nontribal pupils by a different technique 
(Mohapatra & Mohapatra, 1999) namely by calculating the 'Group Cognitive Ability' 
or (GCA). We have already indicated our justification for converting the nominal 
scale of stages to an equal interval scale in chapter-11. In that scale we assigned 
the following number to each stage. 


2A 1 

2A/2B 1.5 

2B 2 

2B/3A 2.5 

3A 3. 
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We then construct a term "Group Cognitive Ability" defined as follows . 


(GCA), 


Z 


pK qK 

Hi b 'i 
100 


Where, P* = % of pupils of class-V at a particular stage. 
S* = The value of the stage under consideration. 


Table 3 3 depicts (GCA) value for tribal & non-tribal pupils. 


Table 3 3 GCA for tribal & non-tribal pupils. 



% of tribal 
pupils in 
different PS* 

% of non-tribal 
pupils in 
different PS 

(GCA) for 
Tribal 
pupils 

(GCA) for 
Non-tribal 
pupils 

2A 

2.06 

0 85 

21516 

2.2415 

2A/2B 

26.34 

17.80 



2B 

35.39 

28.81 



2B/3A 

10.70 

18.64 



3A 

25.51 

33.90 




* PS : Piagetian stages 


Thus the GCA of non-tribal pupils are greater than the tribal pupils Thus 
the nontribal pupils have better cognitive ability than the tribal pupils belonging to 
the same age group. 

develop"*^ 

Fig.3.5 depicts the percentage of pupils in various stages of cognitiveJor 
tribal & nontribal pupils. The data is given in table 3.3. 


The percentage of non-tribal pupils in 3A stage of cognitive development Is 
more than that of the tribal pupils. This indicates that compared to tribal pupils, 
the non-tribal pupils approach the higher cognitive level faster. 
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From table 3 la & 3 2a it is seen that both in tribal and nontribal samples 
maximum percentage of girls are in 2B stage, this may be due to the on set of 
biological maturity among girls around the age of 10-11 years. This is obviously 
not the case for boys as reflected in the same table. 

3.2.3 : Research Question No.3 : 

Is there any difference in the degree of science learning between the tribal 
& nontribal pupils belonging to the same chronological age 

To measure the degree of science learning the scores in science 
achievement test were taken into consideration. Table 3.4 depicts the 
mean, standard deviation, *f value for tnbal and nontribal pupils in science 
achievement test. 


Table 3.4 : t-value for science achievement test. 


Category 

No of pupils 
(N) 

Mean score 
(M) 

S.D 

(6) 

SE 

D 

t 

Tnbal 

486 

19 93 

6.70 

0.213 

18.419 

Non-tribal 

236 

23.86 

7.49 


't' value Is significant at .01 level. Thus there exists significant difference In 
the degree of science learning of the tribal and non-tribal pupils belonging to the 
same chronological age. The non-tribal pupils are superior to tribal pupils as far as 
achievement In science is concerned. 

3.2.4 : Research Question No.4 : 

Is there any significant difference between the creativity of the tribal and 
nontribal pupils ? 
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The mean score of the composite creativity (verbal + non verbal creativity), 
SD, SE and t-value are depicted in table 3.5 


Table 3.5 . t-value for creativity 


Category 

No of pupils 
(N) 

Mean score 
(M) 

S.D 

(6) 

Q 

LU 

CO 

t 

Tribal 

486 

81 01 

29.31 

0.437 

34.057 

Non-tribal 

236 

95.90 

30.88 


't' value is significant at .01 level. Thus there exists significant difference 
between the tribal and nontribal pupils in creativity score and safely one can say 
that as far as creativity is concerned the nontribal pupils are superior to the tribal 
pupils of the same chronological age. 

3.2.5 : Research Question No.5 : 

Does creativity of the tribal pupils affect significantly their degree of science 
learning ? 

If positive correlation exists between creativity and degree of science 
learning one can say that creativity affect the degree of science learning. Strong 
relationship is indicated by the magnitude of the correlation coefficient. The 
formula used for calculating correlation coefficient for ungrouped data is 

N Zxy - Zx Zy 

r= J[N Zx 2 - (Zx) 2 ] [N Zy 2 - (Zy) 2 ] 

Where r = Correlation coefficient 

N = Number of tribal pupils 

Zx = Sum of the scores in science achievement test. 

Zy = Sum of the scores in creativity test 
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The calculated value of r = +0 63 The value of Y shows that there exists 
substantial or marked relationship between creativity and degree of science 
learning of the tribal pupils For 484 df. r = 09 at 05 level & r = .118 at .01 
level Thus the calculated alue is r = +0 63 which means that r is significant at 
.01 level. Thus one can safely say that more creative pupil will do better in 
science achievement test 

3.2.6 : Research Question No.6 : 

Do the non-cognitive factors like personality, study habit and attitude differ 
significantly between tribal and nontribal pupils ? 

Personality : 

The T value showing the tribal and nontribal differences in personality 
factor is presented in the table 3.6. 


Table 3.6 : *f value for personality factor ”H' 


Category 

No. of pupils 
(N) 

Mean score 
(M) 

S.D 

(6) 

SE 

D 

t 

Tribal 

486 

69.05 

5.39 

0.174 

1.435 

Non-tribal 

236 

68.80 

4.55 


The calculated value of *t' is not significant. This implies that there is no 
difference in the H-factor or H-trait of personality between the tribal and nontribal 
pupils belonging to the same chronological age. 

Study habit: 

The *f value showing the tribal and nontribal difference in study habit is 
presented in table 3.7. 
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Table 3.7 : T value for study habit 


Category 

1 

Mean score 
(M) 

S.D 

(6) 

SE 

D 

t 

Tribal 

486 

56 21 

9.77 

0.247 

15.516 

Non-tribal 

236 

60.05 

9.71 


The calculated value of t = 15.516 Is significant at .01 level. Thus there 
exists significant difference between the study habit of tribal and nontribal pupils, 
belonging to same chronological age. The non-tribal pupils have better study 
habits compared to the tribal pupils. 

Attitude towards learning of science : 

The T value showing the tribal and non-tribal difference with regard to 
attitude towards science learning is depicted in the table 3.8. 


Table-3.8 . 't' value for attitude towards learning of science. 


Category 

No. of pupils 
(N) 

Mean score 
(M) 

S.D 

(6) 

SE 

D 

t 

Tribal 

486 

63.71 

11.40 

0.289 

24.489 

Non-tribal 

236 

70.79 

14.19 


The calculated value of t = (24 489) which is significant at 0.01 level. Thus 
as far as attitude towards learning of science is concerned the nontribal pupils 
possess better attitude towards science learning compared to the tribal pupils 
belonging to the same age group. 
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3.2.7 : Research Question No.7 : 


Do the non-cognitive factors affect significantly the degree of science 
learning of the tribal pupils ? 

Non-cognitive factors include the attitude towards science learning, study 
habit and personality To study the effect of ail these non-cognitive factors on 
degree of science learning of the tribal pupils one has to calculate partial and 
multiple correlation. The simple correlation between two variables is sometimes 
misleading and may be erroneous if there is little or no correlation between the 
variables other than that brought about by their common dependence upon a third 
or several variables. Since a combination of variables usually results in a more 
accurate prediction than are variable, prediction studies often result in a prediction 
equation referred to as a multiple regression equation. A multiple regression 
equation uses variables that are known to individually predict the criterion to make 
a more accurate prediction. 


To write the multiple regression equation, let say 1 = degree of science 
learning, 2 = attitude towards science learning, 3 = study habit, and 4 = 
personality The regression equation with four variables In score form is 


X=b x+b x+b x+K 

1 12 34 2 13.24 3 14 23 4 


(D 


Where K is a constant and b 12 34 is the correlation coefficient between the 
attitude towards science learning (2) and degree of science learning (1), keeping 
the study habit (3) and personality (4) same or constant. The different terms used 
in equation (1) are defined as follows . 
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The calculated values of simple correlations are tabulated in table no 3.9. 


Table 3.9 value of simple correlation coefficients. 


r i2 

r n 

■*14 

■*23 

r 24 

r 34 

0.756 

0.679 

0.220 

0.759 

0 270 

0.367 


The calculated value of the partial correlation coefficients are tabulated in 
table no.310. 

Table 3.10 : Value of partial correlation coefficient. 


r 

12 34 

■*13 24 

r i4 23 

r 23 14 

■*24 13 

■*34 12 

0.50 

0.25 

-0.04 

0.49 

0.01 

0 26 
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The calculated value of the coefficient 'b' in the regression equation (1) are 


tabulated in table no.3.11. 

Table 3.11 ■ Value of 'b' coefficient. 


^12 34 

^13 24 

^14 23 

0.3333 

0.1776 

-0 0351 


Calculated value of b 12 34 was 0.333274. Which is taken to be 0.3333. Here 
we have kept upto four places after decimal point because In multiple correlation 
problems, the rounding of small decimal fractions often leads to considerable loss 
in accuracy in subsequent calculations. Hence one should retain as many decimal 
places as there are variables in the problem. In the given problem we have four 
variables hence we have taken four places after decimal. 

The calculated value of K is 

K = -8.860096. - -8.8601 

Thus the required regression equation is 

= (0.3333) x + (0.1776) x - (0.0351) x - 8.8601.(2) 

2 3 4 

Given a student’s attitude towards science learning, study habit and 
personality, one can estimate using equation number (2), the most probable score 
in the science achievement test. 

The correlation between a set of obtained scores and same score 
obtained from the multiple regression equation is called coefficient of multiple 
correlation. It is designated by 'R'. Thus the correlation between the science 
achievement and other three independent variables combined by means of 
multiple regression equation is 
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R 


1(234) 


1 _ g 1234 

I O 


= 0.7738 


R = 0.7738, means that scores in variables (1) predicted from a 
multiple regression equation containing variables (2), (3) & (4) correlate 0.77 with 
scores obtained in variable (1). Thus R gives the correlation between a 

1(234) 

criterion (1) and a team of tests 2,3 & 4. 2, 3 & 4 are independent variables and 
1 is the criterion to be predicted. 


From the table no.3.10, r 12M = 0.50. This means that, if all tribal pupils 
have the same study habit and personality, the correlation between degree of 
science learning and attitude towards science learning have positive correlation. 
Higher is the attitude towards science learning higher is the score in science 
achievement test. Value of r lies between .4 & .7, hence one can say that there 
is marked relationship between attitude towards science learning & degree of 
science learning for tribal pupils of same chronological age and having identical 
study habit & personality. 

r i 4 23 = '0* 04 > the negative value of the correlation coefficient indicates that 
keeping the study habit and attitude towards science learning same for tribal 
pupils, the personality do not affect the degree of science learning. 


r 1324 = 0.25, means that for tribal pupils belonging to the same 
chronological age and having same personality and attitude towards science 
learning, study habit has positive effect an degree of science learning. However 
as the correlation value Is between .2 to .4, are can say that there exist low 


59 



correlation between the two factors. Comparing the values of r 12 34 and r 1423 one 
may conclude that compared to study habit, attitude towards science learning has 
a greater effect on the degree of science learning 

3.2.8 : Research Question No.8. 

Is there any significant difference in the mean science achievement scores 
of the tribal pupils belonging to high and low SES (Socioeconomic status) ? 

We have defined family having monthly income less than Rs.2000/- as 
low SES and above Rs.2000/- as high SES. Table 3.12 depicts T value for high 
and low SES group children in science achievement test. 


Table 3.12 :'t' value for science achievement test 


Category 

No. of pupils 
(N) 

Mean score 
(M) 

S.D 

(6) 

SE o 

t 

Low SES (Tribal) 

387 

18.53 

5.92 







0.289 

23 521 

High SES (Tribal) 

99. 

25.32 

6 80 




The calculated value of 't'is significant at 01 level. Thus pupils belonging to 
high SES and low SES family differ significantly in their science achievement 
score. Pupils belonging to high SES do better in science achievement test 
compared to the pupils belonging to low SES family. 

3.2.9 : Research Question No.9 : 

Is there any significant difference in the degree of science learning of the 
tribal pupils belonging to different parental education ? 
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To seek answer to this question one has to consider the father and the 
mother education separately. Father or mother having formal education greater 
than or equal to class-V are considered as having high education and less than 
class-V are considered as having low education. Table 3 13 depicts the T value 
for science achievement test for pupils having high and low farther education. 


Table 313 : 't' value for science achivement test 


Category 

No. of pupils 
(N) 

Mean score 
(M) 

S.D 

(6) 

se d 

t 

Father Edn. High 

168 

23 40 

6.96 

M 


Father Edn. Low 

318 

18.09 

5.77 

H 

21.755 


The calculated value of't' is significant at .01 level. Thus pupils having 
high father education score significantly high in science achievement compared to 
the pupils having low father education. Father education has tremendous effect on 
the degree of science learning of the tribal pupils. 

Table 3.14 : depicts the 'f value for science achievement test with different 
degree of mother education. 


Table 3.14 • ’t’ value for science achivement test 


Category 

No. of pupils 
(N) 

Mean score 
(M) 

S.D 

(6) 

SE o 

t 

Mother Edn. High 

66 

24.76 

7.44 







0 357 

15.648 

Mother Edn. Low 

420 

19.17 

6.25 
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Calculated 't value is significant at 01 level Thus pupils of mother having 
high education do well in science achievement test compared to pupils of mother 
having less education. 

Thus degree of science learning is affected by the parental education 
Comparing the data of table 3 13 and 3.14 it is clear that compared to men, very 
less number of women had assess to high education. Mother having high 
education has a greater influence on science learning compared to the father 
having high education. Mean score in science achievement test of the pupils 
having mother education high is 24.76 and having father education high is 23.40. 
The number of pupils having father and mother having high education are very 
less in tribal area, hence the combined effect could not be studied. However the 
't' value may be calculated in science achievement test for mother having high 
education and father having high education. Table 3.15 depicts the *t' value for 
science achievement test with different degree of parent education. 


Table 3 15 • value for science achivement test 


Category 

No of pupils 
(N) 

Mean score 
(M) 

S.D 

(6) 

CO 

m 

o 

t 

Father Edn £ Class-V 

168 

23.40 

6 96 







1.0615 

1 2812 

Mother Edn > Class-V 

66 

24.76 

7.44 




'V value is not significant There is no difference in science achievement 
between pupils having father education high or mother education high. 
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3.2.10 : Research Question No. 10 : 


is there any significant difference in the degree of science learning of tribal 
pupil believing and not believing superstition ? 

The number of tribal pupils believing and not believing superstition are 228 
& 258 respectively The mean score in science achievement test for the two 
category are 19.21 and 20.56. To see the difference between the mean Is 
significant or not the't' value was calculated and depicted in table 3.16. 


Table 3.16 : 'f value for science achievement score. 


Category 

No. of pupils 
(N) 

Mean score 
(M) 


SE d 

t 

Believing superstition 

228 

19.21 

6.53 







0.234 

5.759 

Not-belielving superstitior 

i 258 

20.56 

6.79 




The calculated value of 'f is significant at .01 level. Thus there exists 
significant difference in the science achievement score of the tribal pupils 
believing and not believering superstition. 
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CHAPTER-IV 


MAIN FINDINGS & 
DISCUSSION OF RESULTS 






4.1 : Introduction : 


In the preceding chapters we have presented in detail, 

Structural design of the project, 

Design of tools, 
tools selection and adaptation, 
validation of the tools in tribal belt, 
selection of sample, 

tool administration in a tension free environment, 
data collection and analysis, and 
interpretations. 

The major findings may be grouped under different user friendly 
headings, like 

A : Psycho-social profile of the tribal pupils 

B : Psycho-social profile of the non-tribal pupils. 

C : Comparative study of tribal and non-tribal pupils in the frame work 
of psycho-social factors. 

D • Factors affecting science learning of the tribal pupils. 

4.2 : Main Findings and Implementation 

4.2.1 : A : Cognitive profile of the tribal pupils : 

(1) Tribal pupils belonging to the same chronological age, are at different level 
of cognitive development (Assuming that our sample of subject is a faithful 
representation of the universe). 

Implication . Text books may have a regimented design, hence the teaching 
strategies may have to be suitably tuned to the class-room situation. 


64 



(2) Maximum number of tribal pupils are in 2B stage of cognitive development. 
The percentage of pupils at or above 2B stage is 71 60 and around 28% 
of pupils are below 2B stage. 

Implication ■ text books for class-V may be designed for pupils at 2B stage of 
cognitive development for effective teaching-learning process. The teacher 
may take special teaching sessions for the pupils having less than 2B 
stage of cognitive development level. 

2B 

(3) The proportions of tribal boys and girls only at — stage of plagetian level 

wA 

of cognitive development differ significantly (at .05 level). For all other 
stages of development under consideration the proportion of tribal boys and 
girls at a particular stage of cognitive development do not differ 
significantly. 

Implication : There is no need to prescribe different text books for tribal boys and girls. 
4.2.2 ; B : Cognitive profile of the non-tribal pupils : 

(1) Non-tribal pupils having the same chronological age, belong to different 

* 

level of cognitive development. 

Implication ■ The pupils reading in the same class use the prescribed set of text 
books, hence to have a effective teaching-learning process the teacher 
has to adopt different teaching strategies. 

(2) Maximum number of non-tribal pupils are in 3A stage (33.9%) 80 35 
percentage of pupils are above 2B stage. Around twenty percent of pupils 
are below 2B stage. In the state of Orissa the same set of text books are 
followed for tribal as well as non-tribal pupils. As the non-tribal pupils are 
at higher level of cognitive development the matching between the cognitive 
demand of the text book and the cognitive level of the pupils is more 
compared to the tribal children. 
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Implication : Text books for class-V may be design for pupils at 2B stage of 
cognitive development, so that almost 80% of the non-tribal pupils can 
meet the cognitive demand of the text books. 

(3) The proportion of non-tribal boys and girls only at 2B and 3A stage of 
cognitive development differ significantly (at .05 level). For all other stages 
of cognitive development under consideration the proportion of non-tribal 
boys and girls at a particular stage of cognitive development do not differ 
significantly. 

Implication : There is no need of prescribing different set of text books for girls or 
boys. However the teacher may adopt different teaching strategies. 

4.2.3 : C : Comparative study of tribal vs non-tribal pupils with respect to different 
psycho-social factors. 

(1) the group cognitive ability (GCA) of the non-tribal pupils Is found to be 
higher than the tribal pupils belonging to the same chronological age. 

Implication : Obviously designing a common text book for both the groups is 
technically unsound. One may perhaps plan to have at least two sets of 
text books or a set of modules from which a child has to select a limited 
number of modules as a requirement to complete the learning demands 
of a particular class. 

(2) Compared to the tribal pupils the non-tribal pupils attain the higher cognitive 
level at a faster rate. 

Implication : Activities have to be designed to promote cognitive accelerations 
(Adey, 1988) amongst tribal pupils. 

(3) The degree of science learning of the tribal pupils differ from the non-tribal 
pupils belonging to the same chronological age (at .01 level). 

Implication : A science syllabus and text book have to the designed for the tribal 
pupils taking into account their indigenous science. 
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(4) Non-tribal pupils are more creative then the tribal pupils belonging to the 
same chronological age The composite creativity score of tribal pupils and 
non-tribal pupils differ significantly (at 01 level). 

Implications : Creativity is not completely spontaneous. It can be nurtured 
(Sharma, 1994; Singh,1985). The individual must make conscious efforts 
to produce some thing creative. Understanding, discipline, hard work, 
patience, courageousness are some of the important factors required in an 
individual to be creative. Motivation is another aspect which is needed to 
foster creative talent (Amabile, 1998). Perhaps the non-tribal pupils get 
more conducive environment as far as nurturing creativity is concerned 
compared to the tribal pupils. Hence emphasis may be given to nurture 
creative talent of the tribal pupils. To achieve this, the teachers working in 
the tribal belts of the country may be trained suitably. The teachers may 
adopt different teaching strategies or methods for fostering creativity in an 
individual such as : 

- brainstorming. 

- role-play. 

- analogies. 

- check list. 

- group discussion. 

- motivation, etc. 

(5) As far as the H-trait of personality (extrovert or introvert) is concerned the 
tribal pupils and non-tribal pupils do not differ significantly, belonging to the 
same chronological age. 

Implication . Efforts need not be imposed upon the tribal pupils for enculturisation 
and for bringing them to the so called urbanized syndrome 
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(6) The non-tnbal pupils have a better study habit compared to the tribal pupils 
belonging to the same chronological age The score for study habit 
inventory differ significantly between the tribal pupils & non-tribal pupils (at 
01 level) 

Implication . The tribal pupils are more engaged in helping the family This may be 
one of the reason, why the tribal pupils can not maintain certain study 
habits. After going from the school, the tribal pupils hardly study at home. 
Due to lack of adequate infrastructure facilities and illiterate parents it may 
not be possible in the part of these small kids to develop definite study 
habit Thus to enhance the study habit, the following steps may be taken 
into consideration. 

- onentation of the illiterate parents 

- providing adequate infrastructure facilities. 

- eradication of poverty. 

(7) Attitude towards science learning differ significantly between tribal pupils 
and non-tribal pupils belonging to the same chronological age. (at .01 level). 

Implication . In the tribal areas necessary steps may be taken to popularise 
science learning. The tribal pupils may develop strong positive attitude 
towards science learning, once they realise the importance of science. To 
make them realise about the importance of science the following steps 
may be taken. 

- exposure to multimedia 

- organisation of science fair 

- science based magic show. 

inti*. It 

- demonstrations to prove the falsity inbititt: into superstition. 
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4.2.4 D : Factors affecting the degree of science learning of the tribal pupils : 


(1) Creativity affects the degree of science learning of the tribal pupils. The 
correlation coefficient between degree of science learning and creativity is 
found to be + 0.63 

Implication . To enhance the degree of science learning creativity of the tribal 
pupils may be nurtured. 

(2) Non-cognitive factors like attitude towards science learning, study habit 
and personality combined together affect the degree of science learning 
which is being indicated by the value of coefficient of multiple 
correlation [R = 0.77381. 

1 ( 234 } 

Implication : Community sensitisation in the tribal belt is essential. 

(3) Assuming the study habit and attitude towards science learning of all the 
tribal pupils reading in class-V remaining same, the personality (H-factor) of 
the tribal pupils do not affect the degree of science learning of the tribal 
pupils, which is being indicated by a low negative correlation. 

Implication * As far as science learning of the tnbal pupils are concerned, there is 
no need to consider the personality factor. 

(4) Assuming the attitude towards science learning and personality of all the 
tribal pupils belonging to the same chronological age to be same, the study 
habit has positive effect on the degree of science learning. 

Implication : Attempts have to made to help the tribal pupil to develop a 
regularised study habit at home having correspondence with the family 
needs & demands. 
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(5) Tribal pupils belonging to the same chronological age having high socio¬ 
economic status, do better in science achievement test compared to the 
tribal pupils hailing from low socio-economic status. The difference is 
significant at .01 level. Thus the socio-economic status affects the degree 
of science learning of the tribal pupils. 

Implication ■ TRW department may be impressed upon to monitor proper 
implementation of beneficial schemes in the tnbal belt as well as to provide 
suitable vocations and job opportunities. 

(6) Tribal pupils having father or mother having education £ class-V do better 
in science achievement test compared to pupils having father or mother 
with education < class-V. The difference is significant at .01 level. 

Implication : The science learning of the tribal pupils may be enhanced by 
enhancing the parents education. 

(7) There is no significant difference in the degree of science learning between 
the pupils having father education greater than equal to class-V or mother 
education greater than equal to class-V 

Implication : Equal importance may be given to the father and mother education. 

(8) The tribal pupils not believing superstition do significantly better in science 
achievement test compared to tribal pupils believing superstition. The 
difference is significantly at .01 level. 

Implication . To enhance degree of science learning the falsity associated with 
superstitions may be brought to the notice of the tribal people. 
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4.3 : Conclusions : 


In this sharply focussed time bound research project we have developed/ 
adopted tools with suitable linguistic modifications to ascertain the psycho-social 
factors that affect the degree of science learning of the tribal pupils 

It has been observed that less than fifteen percent of tribal women have 
received education up to class five or above class five in the Gajapati district of 
Orissa. Compared to the tribal men the percentage of tribal women receiving 
higher education is very less. Two principal reasons that deny girls access to 
education in the state of Orissa are 

- poverty 

- traditional believes. 

It has been observed that girls generally assume domestic and child care 
responsibility from a very young age in order to help their family. To enhance girl’s 
education in tribal areas the following aspects may be taken into consideration. 

- flexibility in school timings, so that girls can help their family during 
seasonal agricultural activities. 

- the girls may be allowed and encouraged to resume their studies even 
after extended period of absence. 

- more lady teachers may be recruited. 

- superstitions and local believes may be eradicated by making them realise 
the falsity InbWS&mto these aspects. 
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In all cognitive aspects the tribal pupils are found to be inferior than the 
non-tribal pupils belonging to the same chronological age This is due to the fact 
that the tribal pupils are found to be at lower cognitive development stage 
compared to the non-tribal pupils belonging to the same age group It may be due 
to the disparity related to the following aspects ■ 

- nutrition 

- infrastructure facility 

- health problems 

- parent's education 

- biological reason (heredity) 

- pregnancy before complete physical maturity. 

The biological reasons responsible for the lower cognitive development of 
the tribal pupils can not be avoided however all other factors may be taken into 
consideration to enhance the cognitive development of the tribal pupils 

Thus the psycho-social factors like 

- cognitive development level 

- creativity 
study habit 

- attitude towards science learning 

parent’s education and 

- economic status 

may be enhanced to have better degree of science learning amongst the 
tribals. 
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ALL ABOUT THE PROJECT 


t 





ALL ABOUT THE PROJECT 


In response to the invitation for project proposals by, the Educational 
Research and Innovations Committee (ERIC), of the National Council of 
Educational Research and Training (NCERT), Dr. J.K. Mohapatra, Reader in 
Physics, RIE, Bhubaneswar had submitted a proposal on thrust area of education 
of SC/STs and science education. The experts approved the proposal in the 29 lh 
ERIC meeting. The sanction order dated 29-04-1997 was received by the P.l. for 
conducting the research programme entitled "Effect of Psycho-social factors on 
Science Learning of Tribal Children of Orissa". 

However due to the transfer of the Principal Investigator, as Professor of 
Science to RIE, Bhopal, the project was transferred to one of the co-investigator 
of the research team, Dr. (Mrs.) Madhuri Mahapatra. The project finally started In 
July, 1998 for a period of 22 months. 

A review meeting was held at New Delhi from 08-12-1999 to 10-12-1999. 
It was organised to review the progress of the on-going ERIC sponsored 
research projects and to approve certain new proposals. Member Secretary 
ERIC, Dr. (Prof.) Satvir Singh outlined the activities and about the programme. 
The different discussion sessions were organised. Prof. M.S. Yadev, 
Prof K.D. Broota and Prof D.N. Sansanwal chaired different sessions. I am 
personally thankful to Prof. Satvir Singh, Prof. M.S. Yadev, Prof. K.D. Broota and 
Prof. D.N. Sansanwal for their fruitful discussions and suggestions during the 
seminar. Prof. D.N. Sansanwal critically analysed all the tools used for data 
collection. He suggested different statistical techniques to be used for the 
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analysis of the data In the original project Prof. J K Mohapatra had wished to 
find the cognitive preference of the tribal pupils. With due permission of the 
Board of experts the idea was dropped. This was done due to non availability of 
suitable tool. 

Data collection, statistical analysis and report writing were over by 
July,2001. The project was delayed due to unavoidable reasons involving extensive 
tour in the tribal belt 
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